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MR. HOLMES’S CRITICISM UPON THE EVIDENCE OF 
GLACIAL MAN. 


BY G. FREDERICK WRIGHT, OBERLIN, OHIO. 


Mr. HoLuns has now concluded his series of reviews of the evi- 
dence of glacial man in America, having treated of the evidence 
from Trenton, N.J., and of that from Madisonville and New- 
comerstown, Ohio, in the first two numbers of The Journal of 
Geology, published at Chicago, and of the Little Falls evidence, 
in Minnesota, in the April humber of The American Geologist. 
It is, therefore, an appropriate time to make some remarks upon 
his criticisms. This I will do with as much freedom from preju- 
dice as possible, and I think I am in position to be as free from 
bias as one can well be; for all along I have been in a strait 
betwixt two, being under pressure from my theological predilec- 
— discredit the evidence, and accepting it at first with much 

ving. 

A calm review of the case in the light of Mr. Holmes’s criticism 
seems to make it probable that we have been mistaken about the 
character of Miss Babbitt’s discoveries at Little Falls. Mr. Holmes 
seems fairly to establish the probability that the discoveries there 
made were either in the surface deposits or in a talus of the bank 
which had fallen down from the surface. But I will leave this 
ground. 

In case of the discoveries at Trenton, N.J., however, his crit- 
icisms fall far short of discrediting the abundant evidence that 
had been presented by other investigators, and this I say with 
what | believe to be pretty full knowledge of the facts and con- 
ditions connected with the discoveries — knowledge which I have 
derived from numerous persona! investigations upon the spot and 
from frequent conferences with persons who have from time to 
time reported discoveries. But, as the discussion of this evidence 
in detail will more properly fall to some others who have more 
immediate cognizance of the facts, I will do nothing more here 
than simply to express the convictions of my mind after repeatedly 
reviewing the evidence on the spot since his criticisms. 

The last paper of Mr. Holmes, however, treats of the reported 
discoveries in Ohio, whose discussion more properly falls upon 
me. The two discoveries upon which most reliance has been 
made in Ohio are that by Dr. Metz, at Madisonville, in the glacial 
terrace of the Little Miami River, and that of Mr. Mills, at New- 
comerstown, in the glacial terrace of the Tuscarawas. Mr. Holmes 
urges two objections to the glacial age of the implement discov- 
ered by Dr. Metz at Madisonville, and with him I understand Mr. 
Leverett toagree. The implement was found some distance back 
from the margin of the terrace, where the material was finer 
than that facing the river, and occurred eight feet below the 
surface of the loam, in the upper part of the gravel. Mr. Leverett 
Suggests that this loam may have been deposited later than the 
main part of the terrace. I do not, however, understand him to 
have any direct evidence of this, but simply to suggest it as a 
possibility. I am confident, however, that it is nothing more 
than a bare possibility, and that any separation of that portion of 
the terrace from that nearer the river is in the highest degree 
improbable. The glacial terrace is continuous from the river to 
Dr. Metz’s house, and, according to the laws of the formation of 
such terraces, the finer material would be deposited back from 
the main stream in exactly the manner in which it is deposited 
there. We may therefore reject that supposition with a very 
great degree of confidence. 

Second, Mr. Holmes and Mr. Leverett suggest that this im- 


plement may have worked down eight feet through the loam and 
into the gravel by the agency of upturned trees, or of the rotting 
tap-roots of oak trees. Professor Chamberlin has suggested to 
Mr. Leverett that probably fifty generations of trees had grown 
upon this spot. But it is difficult to see how the number of the 
generations of trees growing upon the spot would materially 
affect the question. The most that Mr. Holmes claimed in refer- 
ence to the Little Falls locality was that implements might have 
worked down by the upturning of trees three or four feet into 
the surface soil. But fifty disturbances of thé soil to a depth of 
three or four feet would not have the effect of one disturbance of 
eight feet. Togo half-way fifty times does not produce the effect 
of going the whole of the way once. The supposition of the im- 
plement’s having worked down through a tap-root as it decayed 
seems to rest upon so slight a probability that it is scarcely 
worthy of consideration. The necessity of resorting to such 
hypotheses to explain away each item of proof in detail will im- 
press most reasonable minds with the extreme difficulty of resist- 
ing the evidence presented in favor of glacial man in America. 

With reference to the Newcomerstown implement, there can 
really be no better answer to Mr. Holmes’s criticisms than to re- 
produce, with a few critical remarks, two paragraphs in which 
he unconsciously reveals the attitude of mind with which he has 
approached the question. The paragraphs are taken from his 
article in the second number of The Journal of Geology, pp. 158- 
159, in the midst of which there are injected two beautiful fancy 
sketches, illustrating how he supposed the banks might have 
appeared when the implement was discovered. Here are the par- 
agraphs :— 

Professor Wright is entirely satisfied with the results of his 
efforts to corroborate the statements of the collector. He has 
examined and re-examined Mr. Mills, receiving every assurance 
of the verity of the find, but, after all, he really secures no addi- 
tional assurance and can receive no fully satisfactory assurance that 
Mr. Mills was notin error. Professor Wright has visited and photo- 
graphed the site, and will speedily prepare a plate for publication, 
for just what purpose, however, it is rather hard to see, since the 
nature of the gravels is not disputed, and a volume of photographs 
will not give additional weight to the proofs. A photograph 
made of the tree after the bird has flown will not help in deter- 
mining the bird. No more will observations on Mr. Mills’s moral 
character, his education, or business reputation diminish the danger 
of error. The specimen may not have been found in place, not- 
withstanding all possible verification, and it may be a reject, 
notwithstanding its resemblance to foreign types, and Professor 
Wright may be wrong in urging his conclusions upon the public, 
notwithstanding his painstaking efforts to secure all possible 
affirmative testimony. 

It is nowhere stated that Mr. Mills actually picked the speci- 
men out of the gravels; it was probably loose when he discovered 
it, but, even if he could say that it was fixed in the gravel mass, 
the necessity of questioning the find would still exist. All the 
authentication Professor Wright can possibly secure will not 
enable him to determine whether Mr. Mills struck with his walk- 
ing-stick a small mass of the gravel in place at a depth of sixteen 
feet, or whether he was dealing with a mass which had slid with 
its inclusions of modern relics from the surface to a depth of six- 
teen feet.” 

In a former communication to Science (Feb. 3, 1893), I had 
promised to publish a more detailed account of this discovery, 
accompanied with a photograph of the bank. It is to this that 
Mr. Holmes refers. The promised publication appeared in the 
Popular Science Monthly for May, simultaneously with the article 
by Mr. Holmes in The Journal of Geology. Doubtless it will 
strike the reading public rather strangely to have Mr. Holmes 
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speak so slightingly of the value of a photograph of the bank 
showing it as it actually was soon after the discovery, when 
he has himself given two fancy sketches, representing an 
impossible condition of things, to inform us how he thinks 
it might have been. The photograph of the bank taken by Mr. 
Mills, within six months of the time of his discovery, ex- 
hibits its face intact, and is a part of the evidence presented 
as to what was the actual condition of the gravel when the 
discovery was made. The haste with which Mr. Holmes has 
plunged into this discussion is shown by his statement on a pre- 
vious page that Mr. Mills had published nothing save through 
Professor Wright.” The report of the Western Reserve Historical 
Society referred to by Mr. Holmes is entitled a report by Mr. 
Mills and Professor Wright,” and the specific account of the dis- 
covery is given in Mr. Mills’s own words, in which he says that 
when a space of about six feet in length by two in height fell 
down, it exposed the specimen to view. It is true that that state- 
ment is not so explicit as it should have been, and I have given, 
in the Popular Science Monthly, the fuller details as given to us 
upon the spot, and as repeated two or three times to me in corres- 
pondence, namely, that the implement was seen by him pro- 
jecting from the face of the gravel bank after the fall of gravel 
before referred to, and when the edges of the strata of gravel were 
all visible and undisturbed, and that he took it out with his own 
hands; or, if you want to avoid all error, that he worked it loose 
with his walking-cane until it fell out at his feet, when be took 
it up, made his notes upon it, and put it in his collection. Mr. 
Mills is as capable of drawing a section of the bank as Mr. Holmes 
is, and that he has done, but most readers will prefer to see a 
photograph, in which there is no danger of the incorporation of 
fanciful elements. 

In view of all that Mr. Holmes has said of the importance of 
expert testimony, it is difficult to see, also, why he should say 
that observations upon Mr. Mills’s moral character, education, and 
business reputation may not diminish the danger of error in such 
a case; for how else can you determine the value of an expert's 
testimony? If there is doubt about his moral character, that of 
course vitiates the evidence in a high degree. So, also, if there 
is doubt about his ability to discern the difference between dis- 
turbed and undisturbed gravel in such a situation, that would 
largely vitiate the observations. But Mr. Mills’s education and 
habits of observation are such that his evidence in so clear a case 
as this is, is as good as that of any expert could be. What does 
Mr. Holmes suppose led Judge Baldwin and the other members of 
the Western Reserve Historical Society to incur the trouble and 
expense of going down to Newcomerstown, except it was to in- 
form themselves of the capacity of Mr. Mills to bear testimony to 
the very points at issue? Of course, we cannot force conviction 
upon the minds of the public, but we can get the facts of the 
situation and the conditions under which the evidence was given 
with all possible clearness before them. If any portion of the 
reading public chances to be in the attitude of mind in which Mr. 
Holmes asserts he is in when he says he does not care for a pho- 
tograph of the bank, and does not care to know anything about 
the nioral character and education of the witness, and that he is 
sure that Professor Wright cannot possibly secure a proper 
authentication of the facts, it will be a difficult matter to over- 
come the prejudice with which the subject is approached. But 
the number who are biassed to such an extent and are the sub- 
jects of such ‘‘invincible ignorance ” is, I presume, not numerous. 

Of course, I do not deny that there are things so improbable 
that they could not be established by any amount of human testi- 
mony. It is more likely that the senses should be deceived in 
some cases than that the things which seem to happen should 
really occur. But this is not a case of that sort. The existence 
of glacial man is not a highly improbable thing, and this evidence 
of Mr. Mills is in analogy with a vast amount of other evidence 
leading to a similar conclusion, There is nothing in the character 
of the implement, in the conditions under which it is reported to 
have been found, or in the testimony presented, to raise any 
serious suspicion of error. The fact that Mr. Mills was not 
specially impressed by the importance of the discovery at the 
time is not at all surprising, since his thought had been little di- 
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rected to the phase of the subject involved in his discovery. He 
had in his collection thousands of other implements found upon 
the surface, and, after making note of the circumstances con- 
nected with the finding of this, it was laid with them. 

In conclusion, I would simply add that in procuring, as I have 
done during the past season, some sections of the gravel in undis- 
turbed condition for the exhibit at Chicago, I have had ample 
opportunity to study its behavior, both when it is in place and 
when it is in a recently formed talus, and, in reply to Mr. Holmes’s 
assertion that it is impossible to tell whether Mr. Mills found this 
in the undisturbed strata or in the talus, I would say that the ob- 
server who could not tell the difference would be one whose testi- 
mony was utterly unworthy of consideration. While I am about 
it, also, I might as well refer to the fact that there is a slight dis- 
crepancy, which may attract the attention of some, both in my 
own and in Mr. Mills’s statements about the depth at which the im- 
plement was found. In Man and the Glacial Period” I say, that 
it was sixteen feet. In my original report upon it, I say fifteen 
feet. In the more specific details given in the Popular Science 
Monthly I say fourteen and three-fourths feet, and Mr. Mills has 
sometimes spoken of it as fifteen feet and sometimes as fourteen 
and three-fourths feet. It is easy enough to see why both of us 
should say fifteen feet, for that is a round number, but not so 
easy to see why in one place I should have said sixteen feet. But 
the discrepancy is not one that materially affects the evidence, 
I presume, therefore, that my error arose from the principle of 
assimilation with which we are so familiar in the textual criticism 
of the New Testament. In the appendix to the third edition of 
my Ice Age in North America,” I give it as fifteen feet. But in 
writing the paragraphs in the later book, I had just had occasion 
to speak of one of Dr. Abbott's discoveries which was sixteen feet 
below the surface, and the close association of the two in my 
mind doubtless led to the substitution, and, since there was 
nothing specially dependent upon it, the discrepancy being so 
slight, my attention was not aroused through all the subsequent 
proof-readings. 


PHARMACEUTICAL EDUCATION. 


BY HENRY KRAEMER, COLLEGE OF PHARMACY OF THE CITY OF NEW 
YORK. 

DuRINnG the past year a number of papers have appeared in 
Science demonstrating the ‘‘ onward march” of institutions of 
the highest learning, as well as that of professional and technical 
schools in America. The one cry to be heard all along the line 
is to raise the standard, The requirements for a preliminary 
education have been markedly increased and the courses of 
studies materially lengthened both as to the number of hours re- 
quired per week and the years of study. In our colleges of phar- 
macy there have been a similar awakening and a desire to extend 
the course from two to three years. It may be well, however, 
at this point to state for the benefit of those who are unfamiliar 
with the requirements of our best colleges of pharmacy, that be- 
fore a diploma is granted the student must have been engaged in 
the drug business for a period not less than three and one-half 
or four years. This means practically an apprenticeship of six 
years, although a great many students find it necessary to work 
in drugstores while attending colleges. 

The teachers of pharmacy have for a number of years been dis- 
cussing ways by which students will be compelled to devote all 
of their time to college work during the sessions of study. Yet 
while they claim that students should not be employed as clerks 
in the stores and at the same time attend college, the employers 
are opposed to the students devoting so much of their time to 
college work during the winter session. There has been more or 
less of a compromise, but nevertheless colleges of pharmacy are 
raising their standard as are the other schools of learning, and it is 
very probable that, in a few years, three solid sessions of undi- 
vided work as well as fours years’ apprenticeship will be required 
before a candidate shall receive his or her degree. 

The position of the pharmacist is a peculiar one. He, in the 
majority of cases, does not make his living by means of bis actual 
business in medicines and prescriptions. He finds it necessary to 
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ent medicines.” These, and more especially the latter, he 
laa give up if be could, but the line of competition is so great 
and the public still expect the pharmacist to carry any-and- 
everything to suit their convenience, that it seems only practi- 
cable to a very few to abandon these in their business. The pub- 
lic also expect the pharmacist to know something of everything, 
and whatever it be, whether ills or troubles or discomforts of any 
kind, they run to him. I remember, when attending college, 
one of the professors, who was a practising pharmacist for a 
number of years in one of the best localities in a large city, tell- 
ing us that one night he was hastily summoned by a neighbor to 
his house, where, in the midst of a splendid reception, the gas 
had suddenly gone out, and, not knowing what to do, they sent for 
the pharmicist. He went, and being of a practical mind and 
true to the instincts of his discomforted neighbor, he remedied 
thetrouble. This simply illustrates the very close relations of 
the pharmacist to the public. 

Now, as soon as the public will expect the pharmacist to deal 
in medicines only and all other articles related to the art of medi- 
cine, then the pharmacist as a business man (which he must be) 
will confine himself to the labors of his profession. And as soon 
as he can confine himself solely to the art of pharmacy as taught 
in our colleges, there will be no question of an extended curricu- 
lum of studies, as complete as that of any institution of learning. 
Then we shall have laboratories fully equipped in the particular 
kind of analytical and chemical apparatus which he needs for the 
assay of drugs and in their examination for purity. Likewise 
will the course in microscopical work be so extended that the 
pharmacist will make such analyses, for the busy physician, as 
the examination of urinary sediments and other discharges, such 
as sputum for tubercle-bacilli, etc. Indeed, it is in these two 
fields that the advanced work in pharmacy is tending, and ac- 
curate results will only be attained by thorough instruction in 
chemical and microscopical manipulation. There must be such 
a blending of chemical and botanical instruction that the phar- 
macist, while not a specialist as a chemist or a botanist, yet 
indeed is a specialist with regards to the practical application of 
these sciences as an aid to the physician in his healing art and in 
the preparation of pure medicines of definite and authorized 
strength. This condition of specialization will come, for phar- 
macists are marching onward in the line of progress; and it is 
only a question of a few years, when the host ef young men, 
graduating by the hundreds from our colleges of pharmacy, and 
who are thirsting to apply their teachings and make their living 
in this practical application, will unite and raise the standard of 
their business to the profession which it is theirs to make it. 


THE TELL EL-AMARNA TABLETS. 


BY THE REV. THOMAS HARRISON, v. n G. s., MEMBER OF THE SOCIETY 
OF BIBLICAL ARCHZOLOGY, AND SENIOR LECTURER TO THE PAL- 
EXPLORATION FUND, STAPLEHURST, KENT, ENGLAND. 


THE Tell el-Amarna tablets, after some years of patient study 
on the part of experts, are now known to consist for the most 
part of a political correspondence of great interest and importance 
between kings, governors, and officers, who formed their plans, 
struggled with their difficulties, fought their battles, and made 
their exit from the worry and work of life 3,370 years ago. These 
letters are inscribed on brick tablets, and, as a rule, occupy both 
sides of the tablet. With two exceptions, which are from Hittite 


princes and in their language, the letters are written in an ancient 


form of the cuneiform script. They were found in the year 1887 
by an Egyptian peasant woman amid the ruins of the palace of 
Amenophis IV., or Khu-en-Aten, at a place now known as Tell 
el-Amarna, midway between Minieh and Assiout, on the eastern 
bank of the Nile, about 180 miles by river south of Cairo. The 
tablets number 820. The writers of the letters from Palestine 
(178 in number) are Amorites, Phoenicians, Philistines, and others, 
and they are addressed to the Pharaoh of Egypt and certain of his 
officials. At the time of this correspondence (about 1480 B.C.) 
the power of Egypt was waning and Egyptian garrisons were 
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being withdrawn from Palestine in face of successful attacks by 
the kings of Armenia, Nii, Shinar, with the Hittites of Merash 
and Kadesh on the north, and of equally successful attacks by 
the Abiri (Hebrews) on the south. The letters state that the 
Abiri came from the desert and Mount Seir. Major Conder 
affirms that ‘‘ the date of the letters is exactly that which is to be 
derived from the Bible (I. Kings vi., 1) for the Hebrew invasion, 
according to the Hebrew and Vulgate text, and it agrees with 
the fact that the Egyptian conquests made by the XVIII. dynasty 
(1700 to 1600 B.C.) had been lost when the XIX. dynasty ac- 
ceded.” It is certainly very interesting to find in the letters the 
names of Japhia (Josh. x., 3, one of the kings killed by Joshua) 
and most probably that of Adonizedek, king of Jerusalem; while 
the name of a king of Hazor is read as Jabin (Josh. xi., 1). It is 
also pointed out that the name of the captain of Jabin's host is, 
Egyptian, Sisera or Ses-Ra, meaning servant of Ra. 

In most of the letters from the kings of the cities of Phoenicia 
and Northern and Southern Palestine the appeal is ever one for 
Egyptian troops to enable them to hold their cities for the Pharaob, 
to whom they seem to have appealed in vain. The earlier letters 
of brave Ribadda, the king of Gebal (now Jubeil, north of Bey- 
rout), usually begin with the following salutation, which is given 
as a specimen of such salutations at that time, Ribadda of the 
city of Gebal of his Lord, the King of many lands, the prosperous 
king, Baalath of Gebal, she hath given power to the King my 
Lord. Atthe feet of the King my Lord, my Sun seven times seven 
times I bow.” 

The salutation of the later letters becomes shorter and less cere- 
monious, as Ribadda felt that he was being left to hisfate. Here 
is one of his appeals for help: ‘‘I have been hard pushed. Help 
speedily O King my Lord. . . . Soldiers and chariots, and you 
will strengthen the chief city of the King my Lord.” 

And what can be more pathetic than this, coming from that 
same brave heart, which has now for more than 3,300 years 
ceased to trouble itself about chariots and men of war and Pha- 
raohs who could not or would not come to his aid. 

„And will not my Lord hear the message of his servant? Men 
of the city of Gebal, and my child, and a wife whom I loved, this 
son of war, the son of Abdasherah has seized; and we have made 
a gathering, we have searched; and I cannot hear a word spoken 
about them. I am doing my duty to the King my Lord, and once 
more, despatch thou men of garrison, men of war, for thy ser- 
vant, and will you not defend the city of the King my Lord?” 

On May 14, 1892, a cuneiform tablet was found by Mr. Bliss 
while excavating at the old Amorite city of Lachish, in Judea, in 
which the name Zimridi twice occurs. From the Tell el-Amarna 
tablets we learn that Zimridi was of Lachish, and, more- 
over, in a tablet from the king of Jerusalem to Amenophis IV., 
we are informed of the death of Zimridi at the hands of the ser- 
vants of the Pharaoh just named. 

Many matters of great interest in connection with these tablets 
can find no mention within the limits of this paper. It may be 
added, however, that the topographical value of these letters is 
very great; and also that the evidence which they afford as to the 
Hebrew conquest of Palestine under Joshua is in favor of the Bible 
chronology (Acts xiii., 20; I. Kings vi., 1) and against that of Dr. 
Brugsch and Bunsen. 


SOME CONFLICTING ESTIMATES OF DISTANCE. 
BY ARTHUR E. BOSTWICK, PH.D., MONTCLAIR, x. J. 


ACCORDING to all authorities with which I am familiar, a small, 
regular pattern, if looked at squintingly, so that the horopter is 
nearer the eye than the pattern, but at such a distance that adja- 
cent corresponding parts of the latter overlap and coalesce, should 
appear closer to the observer, and if looked at in like manner, 
but so that the horopter is farther from the eye than the pat- 
tern, it should appear farther away. This seems natural, for, 
in each case, the image on the retina being unblurred, the point 
to which the axes of the eyes converge should be taken as the 
distance of the object. In this case, the angle actually subtended 
by the pattern remaining the same, the mind should infer, in the 
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first case, that the pattern has grown smaller, and, in the second 
case, that it has grown larger. 

The writer of this note has never been able to make things ap- 
pear to him in this way. When the horopter is nearer than the 
object, the pattern, though it appears smaller, seems also dis- 
tinctly more distant, and when the horopter is farther away, the 
pattern seems larger and nearer. When one has learned the trick 
of causing the adjacent parts of the pattern to overlap and coalesce 
perfectly, the experiment may be tried as often as one likes, and 
I have tried it often and under many different conditions, always 
with the same result. Of course, care has always been taken to 
make sure of the point at which the axes of the eyes converge, 
either by converging them at first on the tip of the finger and 
then removing it, or by moving the finger to and fro in the field 
of vision after the eyes have become fixed, the separate images 
becoming closer together or farther apart, according as the finger 
approaches or recedes from the horopter. The fact is, as is well 
known, that an estimate of an object’s distance is always an in- 
ference from various data furnished by the eye, as the visual 
angle, the position of the horopter, and the muscular movement 
in each separate eye necessary to effect accommodation. For dis- 
tant objects the last mentioned fails, and aérial perspective comes 
in to aid; but for objects that can be used in this experiment the 
three factors mentioned are those on which the eye relies. The 
conditions in the experiment being unique, the data obtained are 
discordant, and it is not wonderful that different persons, under 
the circumstances, disagree in their estimates of the distance of 
the pattern. 

Take the case where the eyes are squinted. The pattern being 
seen clearly, and no accommodation being necessary, each eye 
separately infers that the object has remained stationary. The 
boropter having advanced, the two eyes jointly agree that the 
pattern is nearer. But, if it is nearer, the angle it subtends re- 
maining the same, the pattern must be actually smaller. But, on 
the contrary, no accommodation for bringing it nearer has been 
necessary, so, if it is smaller, that must be an apparent effect 
due to its having moved back. The conclusion to which one 
comes must be influenced by the relative weight that he is un- 
consciously accustomed to give to the different data on which his 
estimate of a distance is ordinarily based. And having interpreted 
the phenomena in one particular way at first sight, this becomes 
habit, and what may bave been determined by chance the first 
time one tries the experiment becomes a settled thing. Often as 
I have tried it, however, I am always conscious of a queer feeling 
of surprise as the pattern comes out clearly before me — a feeling 
that all is not quite right, due, of course, to the unconscious 
clashing of these contradictory data. I may add that in my own 
case, and I suppose in that of others, in monocular vision an ob- 
ject appears distant or near as the eye is fixed respectively on 
something nearer than it or something beyond it. As accommo- 
dation is associated always with concentration of the axes of the 
eyes, it is doubtless impossible to accommodate the focus per- 
fectly to the pattern while the horopter is in a different plane, 
bence, as in the case of the writer, this may tip the balance in 
favor of his peculiar way of inferring from the clashing data. 


NOTES AND NEWS. 

ALL lovers of ferns will be glad to learn that an association 
for the study of these plants by correspondence has been formed. 
The work will be made as easy as possible for beginners, and all 
who are interested in feras are invited to join. Applications 
should be made to the secretary, Miss A. May Walter, 516 Spruce 
Street, Scranton, Penn., or to Willard N. Clute, Binghamton, N.Y. 


— Professor Daniel G. Brinton, M.D., LL D., of Philadelphia. 
received on May 10 the further honorary degree of Doctor of 
Science” from the University of Pennsylvania. His works are 
numerous, and have been principally upon linguistics, ethnology, 
and American archeology. 

— The Chicago Academy of Sciences has undertaken the col- 
lection of views from all localities in Illinois, and adjacent parts 
ol Indiana, Michigan, and Wisconsin, for the purpose of bringing 
together, where they may be accessible to all scientific workers, a 
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complete series illustrative of the geological and natural history 
features of the region. The value of such a collection is apparent, 
and the Academy believes that, in the interest of science, it may 
reasonably expect the codperation of all who may be in a position 
to assist in the work. While all views are acceptable, those 
illustrating the following features are especially desired: geology, 
topography, land, water, and forest scenes, farm life, public 
buildings, neighborhood characteristics, and, in general, anything 
characteristic or unique in the study of nature or man. In send- 
ing views, please observe the following directions: 1. Send pho- 
tographs unmounted. 2. Send with each a careful description of 
(a) the locality, (b) objects shown, (e) direction of view, (d) by 
whom taken. Number descriptions and views to correspond, 


— A meeting of the Victoria Institute was held at Adelpbi 
Terrace on May 1, at which an address by Professor Maspero, 
embodying the results of bis investigations during the past ten 
years as regards the places in Southern Palestine claimed, accord- 
ing to the Karnac records, to have been captured by the Egyptians 
in the campaign under Sheshonq (Shishak) against Rehoboam. 
M. Maspero pointed out the great help that the recent survey of 
Palestine had been in determining the localities referred to, and 
specially referred to the fact that the Egyptian letters, rigorously 
transcribed in Hebrew letters, gave almost everywhere the regular 
Hebrew forms in the Bible. without change or correction.” The 
paper was admirably read in the author’s absence by Mr. Theo. 
G. Pinches of the British Museum, who afterwards added some 
remarks, The discussion was continued by several members, in- 
cluding Major Conder, R.E., who contributed many interesting 
details. During the discussion reference was made to the great 
interest taken in the question by the late Canon Liddon, who, on 
the occasion of Professor Maspero’s former paper being read, 
pointed out that the identity of form of the words in the Egyptian 
and Biblical records pointed to the antiquity of the latter. 


— Morris Phillips & Co. have issued a new edition for 1893 of 
„Abroad and at Home.” This book is a guide of an unusual 
character, giving much information in regard to hotels, board- 
ing-houses, restaurants, etc., of considerable value to those who 
intend to go abroad, or who intend to travel in this country. 
Last year, the book first appeared early in the summer, and dur- 
ing the three summer months three editions were called for. 
This year, new matter has beeninserted descriptive of Atlantic 
City, Niagara Falls, the St. Lawrence, Adirondacks, and Sara- 
toga Springs, and a summer-resort guide giving information re- 
garding the leading hotels. A specially prepared chapter on Chi- 
cago also appears. 

Miss Helen Keller, who may be regarded as the most remark- 
able person in this country when ber natural deficiencies [blind and 
deaf] are compared with her graces and gifts,” says The Evening 
Star of Washington, of May 11, ‘‘is now a guest at the house of 
Mr. Alexander Graham Bell in this city. Last evening a num- 
ber of well-known gentlemen were also his guests and had an 
opportunity to see how extraordinary is the intelligence of this 
young lady and how more marvelous is her power of expression, 
not only by manualsigns, but also by distinct and agreeable oral 
utterances. Among the guests was Senator Sherman. Professor 
Bell said to Helen: ‘ This is the birthday of Senator Sherman 
and we are going to drink his health. We want you to propose 
a toast. Do you knoW what that means?’ As this was a new 
idea to the young lady it was explained to her. ‘We want you 
to propose a sentiment in honor of this birthday,’ said Professor 
Bell. Helen looked puzzled or thoughtful for a minute and then 
said slowly and with a sympathetic emphasis: ‘I propose bis 
health, happiness and prosperity. May be be as helptul to his 
country in the future as he has been in the past, and may he be 
blessed with all good things in this life and in the beautiful life 
to come. During the evening the quickness and titness of her 
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answers to Professor Newcomb and other scientific gentlemen 


surprised everybody. So did her accurate repetition of Long- 
fellow's Psalm of Life, and so did her keen enjoyment of stories 
told to her and of the conundrums with which she puzzled the 
friends who were talking with her. Her story is wonderful, 
and the skill of her teacher, Miss Sullivan, is admirable in the 


—— 
„ 
ad 
* 4 
75 
er? 
= 


May 19, 1893-] 


highest degree. Besides Senator Sherman the following gentle- 
men were present: Senator Morrill, Professor Langley, Professor 
Gilbert, Maj. Powell, Professor D. C. Bell, President Gilman of 
Baltimore, the Danish minister, Mr. G. G. Hubbard, Mr. Pollok, 
President Gallaudet, Professor Newcomb, and Col. Britton. Here 
is what Miss Keller got off on one of the justices of the Supreme 
Court, who called to pay his respects on the occasion of the re- 
ception given her by Mrs Graham Bell the other evening: Helen 
asked the justice: Do you know my friend, Judge Holmes?’ 
No, dear, he lives in Boston.’ To which she replied, smilingly: 
‘Oh, I thought you knew him, because you see you are brothers- 
in-law.’ The justice took in the bon mot and laughed heartily.” 


—The institution which was founded and endowed a few 
years ago in Washington by Professor Alexander Graham Bell 
for the increase and diffusion of knowledge relating to the deaf, 
and which has heretofore had its headquarters at 1334 Q Street, 
is to have a new home. The institution is styled the Volta 
Bureau, and in the past two or three years has issued a number 
of valuable books upon the education of the deaf. The work of 
the bureau has increased to such an extent that it has been found 
necessary to provide new quarters. To this end, ground was 
broken, within a few days, on the northeast corner of 35th and 
Q Streets for the proposed building, which has been planned and 
upon which work will be commenced at once. The first sod was 
turned by Miss Helen Keller, the remarkable deaf and blind girl 
whose history and wonderful development is known to readers 
of Science through recent publications. The ceremony of break- 
ing ground was also participated in by Miss Elsie May Bell, Miss 
Marian Hubbard Bell and Master Douglass McCurdy. 


— Rarely has a more interesting and beautiful memorial been 
raised to the memory of a man devoted to science than the mon- 
ument lately unveiled in New York City to the eminent ornitholo- 
gist, J. J. Audubon. The ceremonies took place on the afternoon 
and evening of April 26, and consisted of the dedication of the 
monument in Trinity Cemetery at 3.30, and a public meeting and 
addresses at 8.30 in the hall of the American Museum of Natural 
History, the principle address being a noble eulogy on Audubon, 
by Professor D. G. Elliott, president of the American Ornitholo- 
gists’ Union. The movement has been carried out chiefly through 
the agency of the New York Academy of Sciences. It was begun 
six years ago, and originated with Professor Thomas Egleston of 
the Columbia College School of Mines, who noticed the fact that 
Audubon’s remains had lain for over thirty years in an obecure 
vault in a remote corner of Trinity Cemetery, almost unmarked, 
and wholly undistinguished by any proper memorial. He en- 
listed the interest of a few scientific friends, and the codperation 
of the trustees of the cemetery, who offered an excellent site, 
free of expense. The matter was brought before the American 
Association for the Advancement of Science during its meeting 
in New York in that summer (1887) by Professor Daniel S. Mar- 
tin, but no formal action was taken. At the opening of the 
meetings of the New York Academy of Sciences, in the autumn, 
Professor Martin again presented the subject, and a committee 
was appointed, consisting of Professor Egleston, as chairman, and 
Drs. N. L. Britton and D. S. Martin. To the labors of this com- 
mittee, and especially of its chairman and secretary, Professors 
Egleston and Britton, the result now attained is due. Other 
societies were invited to codperate, and have done so to some ex- 

tent, especially the American Ornithologists’ Union and the 
Agassiz Association. The amount sought was $10,000. About 
five hundred persons have subscribed in varying amounts, the 
whole exceeding the sum proposed, while the monument has cost 
somewhat less. A balance of over $1,000 will remain, which is 
to be held in trust permanently, as an ‘‘ Audubon Memorial Fund,” 
by the Academy of Sciences, and used for the publication of im- 
portant scientific memoirs on subjects kindred to those of Audu- 
bon's studies and pursuits. The monument itself is a noble and 
striking work. It stands on a beautiful knoll, close to the 152d 
Street entrance, facing the point where Audubon Avenue is to be 
opened through to that street from the north, and close to 
the old estate, Aububon Park, where the great ornithologist 
passed his later years. It consists of a Runic cross, some fifteen 


SCIENCE. > 271 


feet high from the base, and is richly carved with appropriate 
designs, this treatment being possible, historically and sstheti- 
cally, upon the Runic cross. The nearly cubical base bears on 
its front a medallion head of Audubon; on the back an inscription 
of the manner of its erection, through the New York Academy 
of Sciences; and on the two sides designs of the hunter’s and 
artist’s outfit, respectively, with flowers particularly noted or de- 
scribed by Audubon. The shaft and arms of the cross are ele- 
gantly carved in scroll-work, interwoven with a series of birds 
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and animals of characteristic North American species, on the 
front and back respectively. The whole is unique and impressive, 
carefully studied in both its scientific and artistic details, and 
singularly bappy and appropriate in conception. The material 
(Hudson River blue-stone) lends itself admirably to the work 
thus wrought, and the whole rests on a substantial granite base. 
The spot is beautifully laid out and kept by the trustees of the 
cemetery, and the whole enterprise reflects great credit on those 
who have planned and executed it, and is an honor to the Acad- 
emy of Sciences, an ornament to the city, and a fitting tribute to 
the memory of the great ornithologist. 
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THE CHICAGO ACADEMY OF SCIENCES. 
BY C. H. GORDON, EVANSTON, ILL. 


THE arrangements recently completed whereby the Chicago 
Academy of Sciences receives from Mathew Laflin of Chicago 
$75,000 for the construction of a building at Lincoln Park, re- 
vives interest in an association formerly among the foremost of 
similar associations in this country. In giving a brief résumé of 
the history of the Academy, the treatment wil! naturally follow 
the order suggested by its financial experiences, as follows: (1) 
period of organization and early struggle — 1856-64; (2) pros- 
perity — 1864-81; (8) decline — 1881-91; (4) revival — 1891. 

1. Organization. The Chicago Academy of Natural Sciences, 
as it was at first termed, was established in 1856,chiefly through 
the efforts of Robert Kennicott, then a young man of indomit- 
able perseverance and rare scientific attainments. There were 
fourteen charter members as follows: J. B. Blaney, M. D., N. S. 
Davis, M. D., J. W. Freer, M. D., C. Helmuth, M.D., E. W. An- 
drews, M. D., H. A. Johnson, M. D., H. Parker, M. D., F. Scam- 
mon, M. D., Robert Kennicott, George A. Mariner, Samuel Stone, 
R. K. Swift, J. D. Webster, H. W. Zimmerman. The energy, 
loyalty, and ability of these men, some of whom are still active 
in the affairs ot, the Academy, gave the impetus which con- 
tributed largely to the success attending it in subsequent years. 
Steps were taken very early to establish a museum, and rooms 
were secured in what was then known as Dearborn Seminary on 
Wabash Avenue, north of Washington Street. Subscriptions to 
the amount of $1,500 were obtained, and Robert Kennicott, who 
had contributed his fine collection of zodlogical specimens, was 
installed as Director. Contributions were also made by Dr. An- 

The financial crash of 1857 ruined most of the subscribers to 
the original fund, and left the Academy nearly destitute of 
means for meeting its necessary In 1859 it was incor- 
porated under the laws of Illinois and its name changed to its 
present form. The Civil War breaking out soon afterwards 
completely absorbed public attention, and took from its ranks the 
more active members for service in the army. Deprived of pub- 
lic attention, destitute of money, and stripped of working mem- 
bers, the whole enterprise seemed likely to be extinguished. 

In 1859, Robert Kennicott departed for Arctic America in 
-charge of an exploring expedition under the auspices of the 
Smithsonian Institution. He returned from Alaska in 1862, 
richly laden with specimens in all departments of natural his- 
tory. The results of this exploration were considered to be 
second to no other similar expedition on record. As the expenses 
of the expedition were borne by the Smithsonian Institution, the 
collections all went to Washington with the understanding, how- 
ever, that a full series of the specimens was to be presented to 
any institution, otherwise eligible to such donation, that Mr. 
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Kennicott might designate, provided suitable provisions were 
made for their reception and preservation. Naturally, Mr. Ken. 
nicott designated the Chicago Academy of Sciences as the recip- 
ient of such donation. During the year 1868 the collections were 
studied and arranged, and early in 1864 word was received stat- 
ing that the duplicate series awaited the action of the Academy, 

2. Period of Prosperity. The opportunity thus offered wag 
eagerly seized by the active spirits remaining, and steps taken to 
secure the requisite funds. On Feb. 22, 1864, an informal meet- 
ing of interested gentlemen was held, at which Professor Agassiz, 
who was opportunely visiting Chicago, was present. Professor 
Agassiz testified to the great value of the collection and gave 
added impulse to the movement. 

A reorganization of the Academy followed, and a correspond- 
ing act of incorporation obtained in 1865. A change in the 
constitution was effected by which life memberships of $500 each 
were established. During the summer of 1864, an active can- 
vass was made resulting in 125 subscribers to life-memberships, 
making a total of $62,500. Of this, $50,000 was to be held asa 
permanent endowment. The following year the collections 
were received and deposited temporarily in the Metropolitan 
Building, at the corner of Randolph and LaSalle Streets. 

The selection of a lot and the erection of a building next en- 
gaged the attention of the Academy, and it was only after much 
effort and discussion that a location was decided upon; but tinally 
in January, 1867, the trustees reported the purchase of a lot on 
Wabash Avenue, just north of VanBuren Street, and the con- 
struction of a fireproof building thereon soon after began. Here 
began the contention, sometimes characterized by good humor, 
sometimes by acrimony, and renewed from time to time through 
the following years between the Academy and its trustees. The 
cause of this contention lay in the constitution, which was de- 
fective in two points; first, in delegating to the trustees, a body 
of its own creation, sole authority in certain lines, thus depriv- 
ing itself of supervision over the acts of its servants; and, sec- 
ond, of failure to define clearly the powers and limits of the two 
bodies. A dual government was thus inaugurated, destined to 
bring trouble and perplexity into the affairs o£ the Academy. 
The assets of the Academy at this time, as shown by the finan- 
cial report, were $72,000, with an annual income of $6,500. 
In the meantime, however, it had suffered two irreparable losses. 
The first was in the death of Robert Kennicott, which occurred 
at Nulato, a Russian port on the Yukon river, May 13, 1866, 
while on asecond expedition to the far north, which had been 
undertaken the previous summer. Following close upon this 
(June 7th) came a disastrous fire in the building containing the 
collections, by which a large portion were destroyed and the re- 
mainder badly damaged. 

Notwithstanding these misfortunes, however, the years from 
1864 to 1871 may be reckoned as the most prosperous years in the 
history of the Academy. Active investigationsof much import- 
ance were being carried on in various lines, and the work of its 
active members attracted the attention of leading scientists 
throughout the country, many of whom were enrolled as corres- 
ponding members. In meteorology, observations were conducted 
under the special supervision of Dr. Joseph Henry of the Smith- 
sonian Institution. The work in natural history, which had re- 
ceived special impetus from the labors of Robert Kennicott, was 
continued under the able leadership of Dr. Stimpson, and the 
growth of the museum was remarkable. The library was in 
constant receipt of books and the publications of scientific asso- 
ciations of all countries, while the papers presented to the 
Academy were of a high order of merit. 

The Academy building was completed in 1867, and the associa- 
ciation immediately entered upon the publication of its proceed- 
ings, the first part of volume one being issued in 1868 and the 
second in 1870. 

On the departure of Mr. Kennicott, in 1865, Dr. W. S. Stimp- 
son, a young man of rare scholarship and excellent scientific at- 
tainments was called to act as director of the museum, to which 
duties were added those of the secretaryship. The Academy was 
especially fortunate in having at the helm in its early career two 
men of such eminent ability, energy, and devotion as Kennicott 
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and Stimpson. During these years Dr. Stimpson was actively 

in investigations, the published results of which would 
have made his a well-known name among the scientists of the 
world. 

In 1871 came the great fire destroying the Academy’s building 
with all it contained, sweeping away all the results of Dr. Stimp- 
son's life-work, as well as swallowing up in the general ruin the 
private fortunes of the most active supporters of the Academy. 
The loss of his papers was a severe blow to Dr. Stimpson, from 
which he never recovered. After the fire he was taken to Florida, 
where he died the following May. 

At the beginning of 1872, the assets of the Academy, exclusive 
of the lot, were $23,000, $10,000 of which represented the insur- 
ance on the burned building. No money was available for build- 
ing, but it was decided to borrow and erect on the lot two build- 
ings, one for the museum and one for rental. The courage and 
hopefulness thus evinced was but a part of that characterizing 
Chicago after the fire, and, as in the case of many a private in- 
terest, the too sanguine view was but the prelude to further dis- 
aster, The buildings were completed in 1873, involving a finan- 
cial burden of $80,000, afterward increased to $100,000. 

In the general depression of business following the fire, the in- 
come of the Academy was insufficient to meet expenses and 
interest, until in 1881 the mortgage was foreclosed and the society 
was homeless. 

During this time, however, the scientific work was carried for- 
ward with commendable zeal and success. The records show 
the interest to have been well sustained and the papers merit- 
orious, while the museum prospered notwithstanding the finan- 
cial stress. 

8. Decline. Following the loss of the property, interest 
flagged, hope died out, and for ten years it became a bare strug- 
gle for existence. The museum building was retained by rental 
for two years, after which the collections were transferred to the 
Exposition Building, where they remained for several years 
under the care of the curator, J. W. Velie. The meetings were 
desultory and not wellsustained. Two series of valuable bul- 
letins were issued, however, during this period. 

4. Revival.— In 1891 it was decided by the city authorities 
that the old Exposition Building should be removed. This re- 
vived the question of the disposition of the collections. A propo- 
sition involving its transfer to Chicago University was not favor- 
ably received by many of the members, when an opportune bene- 
factor appeared in the person of Mathew Laflin, and settled its 
location at Lincoln Park. This agreement contains a provision 
by which the commissioners of the park are to add $25,000 
toward the erection of the building and to bear all the running 
expenses, including salary of curator and assistants to an amount 
not exceeding $5,000 annually. The final arrangements were 
completed April 1, 1898, since which plans have been accepted 
and the construction will soon be under way. 

Within these two years interest in the Academy has greatly 
revived, many new members have been enrolled, and active in- 
vestigations set on foot along many different lines. Sections 
have been formed in astronomy, microscopy, chemistry, and 
other lines of work. 

The disposal of the museum frees the Academy from a heavy 
burden, thus making the income available for publications which 
are to be renewed at once. 

One of the enterprises now engaging the attention of the 
Academy is a geological and natural history survey of Chicago 
and vicinity. This will include the preparation of a topographic 
map of the area on a scale of about one and one-half inches to 
the mile, with contour intervals of five feet, and accompanying 
reports upon the geology, paleontology, zodlogy, botany, and 
archeology of the district. _ The work ie in charge of a board of 
managers, and is being prosecuted as actively as possible. In 
the preparation of papers many noted scientists both in and out 
of Chicago are giving assistance. 

In connection with this work the board has also undertaken 
the collection of views from all parts of Illinois and adjacent 
Parts of Indiana, Michigan, and Wisconsin, illustrating interesting 
features of geology, topography, and other points of interest. 
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These will be mounted, classified, and deposited in the Academy 
building, where they will be accessible to all who may wish to 
consult them. 

The president of the Academy is Dr. S. H. Peabody, ex-presi- 
dent of Illinois University and superintendent of the Liberal Arts 
exhibit at the World’s Fair. Dr. Peabody has been an active 
worker in the Academy for many years. ; 

The present hopeful outlook for the society must be attributed 
in large measure to the untiring zeal and energy of its efficient 
secretary, Professor W. K. Higley. Among those identified with 
more or less of the history of the Academy the following are still 
among its loyal supporters: Dr. E. W. Andrews, G. C. Walker, 
E. W. Blatchford, B. W. Thomas, B. F. Culver, C. M. Higgin- 
son, Professor G. W. Hough, Dr. N. S. Davis, S: W. Burnham, 
S. H. Peabody. and others. Prominent in the past but no longer 
appearing on the active roll are the names of Professor M. Dela- 
fontaine, E. Colbert, J. D. Caton, Professor H. H. Babcock, ex- 
Gov. Wm. Bross, J. H. Rauch, J. W.. Foster, and others. 


IS IT A SCIENCE? 
BY WILLIAM L. SCRUGGS, ATLANTA, GA. 

In the current discussions of international questions we often 
encounter the words commonwealth, state, and nation in the 
alternate form, as if they were synonymous and convertible terms, 
Now, a commonwealth may be a state or a nation, or both; a 
state or a nation may be a commonwealth. But the term nation 
implies the unity of a people of the same race, descent, and lan- 
guage under one government; whereas a state may be composed 
of people of diverse origin united under one government of what- 
ever form; whilst a commonwealth is the unity of a people under 
a free or representative government. 

Again, we have the commonly accepted statement that ‘‘ states 
or nations are bodies politic or sévieties of men united together for 
the purpose of promoting their mutual safety and advantage by the 
joint efforts of their united strength.” This is Vattel’s definition, 
derived from Cicero. But states and nations are not equivalent 
terms, nor are “‘ societies of men united together for the purpose 
of promoting their mutual safety and advantage” necessarily 
either ‘‘states or nations.” The old Hudson Bay Company was 
such a society of men united,“ but it was neither a nation, state, 
or commonwealth. Pirates and robbers are so united, but they 
have none of the essential elements of statehood. The political 
bodies corporate in the United States, the people of which con- 
stitute our national government, are literally within Vattel's defi- 
nition; but they are neither states nor nations in the strict 
legal sense. They have a local police system or automatic gov- 
ernment, but none of the elements of sovereignty or nationality. 
The very form of their local autonomy is prescribed by a superior 
power; they can have no diplomatic relations even between 
themselves, much less with foreign powers; they cannot declare 
war or enter into public treaties ; they cannot establish post-offices 
and post- roads; they cannot levy and collect import duties; their 
very local legislation must conform to that of an external and 
paramount authority; and their citizens are such only by reason 
of the fact that they are citizens of the United States. Hence, so 
far from being ‘‘sovereign,” these political bodies corporate are 
not even ‘‘states” in any just sense. They would be more prop- 


pro 

Again, conforming to custom, we are in the habit of speaking 
of “the law of nations,” when it is manifest there is no such 
thing. Law is a rule of conduct prescribed by some superior 
power able to enforce obedience. But sovereign states acknow!l- 
edge no superior; all are equal. They recognize no common 
paramount authority; nor have they established any common 
magistracy to interpret and apply rules for the regulation of their 
reciprocal relations. They have no common code illustrated by 
judicial decisions. True, there is an established usage or custom 
in the intercourse of nations which by common consent has the 
moral force of law; the real meaning of which is, that there are 
certain forms of public opinion which nations, no less than indi- 
viduals, cannot very well afford to disregard, although the duties 
thus imposed are enforced by moral sanction only. The old 
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Romans called this jus enter gentes, the French denominate it 
droit des gens, the Spaniards call it derecho de gentes, and we, for 
lack of a more specific term, call it international law. But law 
it is not; and, besides, if we admit the term at all. law of na- 
tions” and “international law” are certainly not equivalents. 
The one implies an impossible condition of things, the other, 


though more approximately correct, would be more accurately 


described as international ethics or morality. 

Furthermore, we are in the habit of describing what we call 
international law as the natural law of individuals applied 
to nations,” and when we are asked what this natural law of 
individuals” may be, we reply readily that it is the law of nature 
applied to moral actions,” and that it consists of rules which 
are common to all mankind,” quite independent of the accidents 
of time, place, and circumstance. Now, this is little else than 
mere words without any definite import, for in reality there are 
not, and never have been, any such rules.“ There is not asingle, 
universal, fixed rule“ of human conduct which all men of all 
ages and countries have recognized in practice; there is no uni- 
form moral code, written or unwritten, which peoples of all 
countries have even professed to obey. 

But, we are told, there are certain ‘‘ principles of justice, dis- 
coverable by right reason and established by usage,” which ought 
to regulate the mutual relations of nations. But who shall ac- 
curately define justice, and who shall give us an authentic 
standard of right reason?” Public opinion in each sovereign 
state establishes a criterion of justice which rises no higher than 
the intellectual development or civilization of the people of that 
particular state; and what the people of one may consider “ right 
reason is often deemed wrong reason by those of another. Thus 
some regard all moral distinctions as merely conventional, others 
believe moral distinctions to have been written in the heart of 
man by the finger of God.” Most Christian peoples believe, or at 
least believe they believe, there is ‘‘a positive law, audible in 
conscience, which enjoins certain actions and forbids others,” 
according to their respective suitableness or repugnance to the 
social nature of man. Others believe that conscience itself is 
merely the result of education and environment, consequently 
that there cannot be, in the very nature of the case, any positive 
moral standard. No matter how it originated, I presume that 
most people will agree that what we call ‘‘ conscience” is nothing 
more than that faculty of the mind which takes cognizance of its 
own thoughts; that, even in the most latitudinal sense, the term 
can imply no more than a moral standard of action in the mind, 
and that this standard is always relative, that is, high or low, 
according to the degree of intellectual development. 

We are in the habit of evading the consequences of these propo- 
sitions by assuming, first, that moral distinctions have had eternal 
existence in the mind of the Creator, which never changes; and, 
second, that to Christian peoples only have been revealed the will 
of God. This would limit what we call international law to 
Europeans and their descendants on this continent; and it, more- 
over, assumes as a fact that, in our international relations we are 
governed by rules which, in their very nature, are unchangeable, 
which is absurb. For, reason about it as we may, we cannot get 
rid of the fact that our standard of morality is progressive, and 
therefore ever changing. There is always an advance from lower 
to higher conceptions of humanity and justice, and corresponding 
changes in public sentiment as to what is right and expedient in 
our international relations. The general concensus of the Chris- 
tian world touching the abstract propositions of right and wrong 
is not what it was even one short century ago, and a century 
hence it will not be exactly what it is to-day. The time was 
when the most enlightened nations, including the one through 
which was derived our form of religion, spared neither age nor 
sex in battle. Later on, they spared non-combatants, but put all 
prisoners to death. Further on, the lives of prisoners were spared, 
but they were reduced to slavery. As civilization advanced, 
prisoners of war were ransomed by the payment of money or its 
equivalent. Finally, they were put on parole and regularly ex- 
changed. Not many centuries ago, Christian nations went to war 
for the avowed purposes of conquest and selfish aggrandisement. 
After this, war was still held to be justifiable if waged for the 
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declared purpose of opening new avenues of trade. Later on, 
war could be justified only on grounds of reasonable apprehension 
for national safety, or for the vindication of national honor, 
Perhaps the time is not very remote when Christian peoples will 
realize that there is a higher method of settling international dis- 
putes than that adopted by the ants and beetles, and then the 
principle of arbitration will be universally accepted. 

Hitherto, what we call our international law has been deemed in- 
applicable to pagan nations and savage tribes, and in our dealings 
with both we have not always been governed by our own rules of 
justice. Our apology for this has been the assumption that such 
peoples are not themselves governed by the rules of justice which 
we acknowledge. But, if we are subject to a system of ethics 
which we profess to believe of divine origin. is not that, of itself, 
an all-sufficient reason for not departing from it in our dealings 
with other than professedly Christian peoples? It would seem 
that, if we are more than a community of hypocrites, our rela- 
tions with the indigenous peoples of this continent ought to have 
taught us this wholesome lesson long ago. 

To sum up, then, our so-called international law is but public 
opinion sanctioned by usage among those who call themselves 
Christians. But this public opinion necessarily changes with the 
progressive stages of intellectual development. Therefore it is 
not, and cannot be, a fixed rule” of conduct in the reciprocal 
relations of nations. We err in calling it a science,“ because 
our conceptions of its fundamental principles are neither clearly 
defined nor easily referable to known facts. And we err in limit- 
ing its application to so-called Christian nations, because we 
thereby contradict our professions and impair confidence in our 
sincerity. 


BRITISH STONE CIRCLES.— II. STONEHENGE.' 
BY A. L. LEWIS, LONDON, ENGLAND. 


IF the circles at Abury (or Avebury) claim the first notice on 
account of their great superiority in size above all others, Stone- 
henge naturally, and for many reasons, takes the next place to 
them. Stonehenge is eighteen miles south of Abury; the nearest 
town to it is Amesbury (three miles), but as Amesbury is not on 
any line of railway, Salisbury (Great Western or South Western 
railways) is the most convenient place from which to visit it; 
the distance is eight miles, six by road and two across the plain 
after leaving the road, and there is now no refreshment house on 
the way. The British entrenched hill, on which the Roman, 
Saxon, and Norman city stood, and which, under the title of Old 
Sarum, returned representatives to Parliament till 1832, at which 
time it was uninhabited, will attract notice, and may be visited 
either in going or returning. 

The outer circle at Stonehenge is 100 feet in diameter, and if 
it were ever completed (which is a point in dispute) consisted of 
30 stones, averaging 18} feet in height; they were roughly 
squared and had two knobs or bosses worked on the top of each, 
and they were connected by smaller stones, each of which had a 
hole at each end, made to fit on the knobs of the upright stones 
on which it rested; these arrangements are found in no other 
circle, and are of themselves sufficient to render Stonehenge 
perfectly unique. One stone of this circle, still standing in its 
place, is shorter and slighter than the others, and this has led to 
doubts as to whether the outer circle were ever complete. Inside 
the outer circle were, first, a circle of small stones, the original 
number of which is uncertain, and, second, inside these five 
trilithons or groups of three stones, two upright and one conneet- 
ing their tops, these capstones, like those of the outer circle, were 
kept in their places by holes fitting on knobs cut on the tops of 
the uprights, but while each upright of the outer circle had two 
knobs, and the chain of capstones was continuous, the uprights 
of the trilithons had but one knob each, and each pair of uprights 
with its capstone was separate from its neighbor; these trilithons 
were arranged in the form of a horseshoe, the highest (of which 
the uprights were 22 feet above ground) being in the centre, and 
the opening of the horseshoe, which is 44 feet wide, being toward 
the northeast. Inside this horseshoe of trilithons was a horseshoe 
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of smaller stones, originally perhaps 19 in number, and from 6 
to 9 feet high, the highest being in the middle, and inside these, 
and in front of the highest trilithon. is a flat stone, about 17 feet 

and 3 wide, which is commonly called the altar stone, 
though, if sacrifices were ever offered there it would have been 
much more convenient to have had a smaller but higher altar 
standing upon this slab. There is a small stone lying inside the 
swall inner horseshoe, which has two hollows and seems therefore 
to have been intended to rest upon two small upright stones, but 
no stones suitable for its support now exist, and it is possible that 
this stone may have stood on two small stones on the slab already 
mentioned, and may have been the actual altar. It has, how 
ever, been thought that it was the capstone of a small trilithon 
which stood in the middle of the open side of the horseshoe 
formed by the large trilithons, but there is no evidence as to its 
original position or use or as to the former existence of any small 
trilithon. 

The smaller stones or bluestones as they are called were brought 
from a great distance — Devonshire, Wales, or Ireland — but the 
larger stones forming the outer circle and the great trilithons 
were obtained from the surrounding plain. Nine of the inner 
bluestones and nineteen of the outer ones remain, some standing 
and some fallen; twenty-four of the stones of the outer circle 
are represented by standing or fallen stones (including frag- 
ments), and six of its lintels or cross-stones are still in position; 
of the trilithons two are complete and the other three are more 
or less ruined, though all the stones of which they consisted are 
there, some broken, some entire. 

The circles are surrounded by a slight ditch and bank, 300 feet 
in diameter, fsom which an avenue defined by earthen banks leads 
in a northeasterly direction for about 1800 feet, when it divides 
into two branches, the most northerly of which leads towards a 
space enclosed by earthen banks and called by Stukeley the 
“Cursus.” Just inside the ditch and bank are two barrows, on 
opposite sides of the circles, and so placed that a line from one to 
the other passes through the centre of the circles. There are 
also two single stones near the inner circumference of the ditch 
placed like the barrows on opposite sides of the circles and so 
that a line from one to the other passes through the centre of the 
circles. At the point where the avenue joins the ditch there is a 
large stone lying flat, and nearly 00 feet along the avenue stands 
a rough stone, called the ‘*Friar’s Heel,” in such a position that 
anyone standing on the flat stone called the altar,“ already 
mentioned, may see the sun rise over its tip, or nearly so, on 
Midsummer morning, a fact which is generally verified by sev- 
eral people every year. It has been said that the flut stone be- 
tween the Friar's Heel and tbe circles formerly stood upright, 
and hid the former from the latter, and that the coincidence as to 
the sunrise was therefore not intentional; but if the flat stone 
ever were upright the sun would have appeared to rise over it, 
and if neither stone existed the whole arrangement of the circles 
and avenue would still direct attention to the northeast or mid- 
summer sunrise quarter. 

Stonehenge has been attributed to various peoples, ranging 
from Atlanteans of 10,000 B.C., to Danes of the ninth century of 
our era, and numerous suggestions have been made as to its ob- 
ject. Two or three archzologists of late years have endeavored 
to show that it is merely the skeleton of a vast tower of dry or 
uncemented masonry, and the visitor must form his own idea as 
to the probability of this view. Burials would seem to have 
taken place in the centre, as bones and iron armor were dug up 
there in 1620, but this does not show that burial was the only or 
even the chief object for which the circles were constructed. 
Perhaps the view that best fits all the facts is that a circle or cir- 
cles with avenue and outlying stones so arranged as to make it 
Suitable for sun-worship existed here in very early times, and 
that long afterwards, in the dark period between the Roman rule 
and the Saxon domination, certain murdered Britons were buried 
in the circles, which were restored and re-arranged as a monu- 
ment to their memory. Stonehenge, while it has much in com- 
mon with the other British circles, has alsoso many points of dif- 
ference from them, that it seems as though it must have had a 
Special history of its own. 
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LETTERS TO THE EDITOR, 
% Correspondents are requested to be as brief as possible. The writer's name 
te in all cases required as proof of good faith. 
On request in advance, one hundred copies of the number containing his 
communication will be furnished free to any correspondent. 
The editor will be glad to publish any queries consonant with the character 
of the journal. 


What is Biology? 


ORIGINATING from the time of the appearance of Dr. Campbell's 
book! on biological instruction, a discussion is for the present 
time being held. Profegsor C. MacMillan opened this discussion 
in some very interesting articles,* the main feature of these being 
a sharp criticism of the way in which biological science has been 
and is taught in the colleges and universities. Mr. Francis H. 
Herrick has tried to save the reputation of the biological depart- 
ments in pleno. As the question of a clear and logical definition 
of the term biology meets with some of my own considerations, I 
should like to make a few remarks on this side of the point; the 
position of botanical science in the scientific institutions being 
merely a question of power laid in the hands of the director or 
professor of such institutions, I shall leave this in better bands. 


It would be well, indeed, if we could get a logical definition of 


biology, and if we could succeed in removing from the text-books 
the old definition that ‘‘ biology is the science of living things.” 
Doing this, we would avoid much confusion, especially among 
the students — and there are many of them yet — who think that 
the physiological science is still a well established branch of 
natural science, and not merely a subdivision of a more or less 
heterogene “ biology.” 

LaMarck used, first of all, the word biology, and, afterwards, 
from 1802 to 1822, G. R. Treviranus wrote a very remarkable 
book.“ detining biology as the philosophy of living nature. Singu- 
larly, the idea of the range of living nature has, in the course of 
time, been limited, instead of broadened; so we see how the sci- 
entists of old times saw, in the fire, a manifestation of life. 
Oken, in his System der Biologie,” adopted the definition of 
Treviranus, while the second and third quarters of this century 
created physiological schools that fought against the natural 
philosophers,” and brought forth an experimental physiology. 

When the profound thinking of Ch. Darwin (not especially of 
all his pupils and successors) caused a world-wide sensation, and 
cast new light upon natural history, the term became rather 
limited instead of broadened, and, in fact, from an evolutionary 
standpoint, we cannot, as has been done,’ regard biology as 
**the science of living things.” Biology has grown up with the 
teachings of Darwin, it is closely connected with evolutionary 
ideas, and, logically, appears to us in view of these teachings; 
therefore, we must frame our definitions in accordance there- 
with. 

Huxley’s view of the matter was taken up, and has been fol- 
lowed ever since, though now and then it has been modified. 
One of these modifications appears in a very reputable text- 
book, biology being defined as the science which treats of the 
properties of matter in the living state; physiology, however, 
is the science of action and function, essentially dynamical.” 
I am sure that we could point out many instances of action and 
function that would never be classified under the heading of 
physiology or even biology, nay, ‘general biology.” On the 
other hand, I doubt if physiological science is really charac- 
terized by the word dynamical; in other words, if ‘‘ physiological 
action and function necessarily presupposes something dy- 
namical.” 

1 John P. Campbell, Biological Teaching in the Colleges of the United 
States,” Bureau of Education, Circular of Information, No. 9, 1891. 

2 Botanical Gaz., xvi., p. 301, 18% (see also pp. 260 and 236). Science, April 
7, 1898, p. 184. 

3 Science, April 21, 1898, p. 220. 

4 Biologie oder Philosophie der lebenden Natur., Vol. 1-6, 1802-1822. 

„ Huxley, “ On the Study of Biology (Lectures on Evolution).” See “ Hum- 
doldt Library,” No. 36, 1882, p. 37. 

* Sedgwick and Wilson, “ General Biology,” New York, 1886, pp. 7-9. 
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We have had for several hundred years the term physiology, 
which is the science of the life-phenomena.' There is no reason 
why we should not retain this name, and use it as it has been 
used ever since the revival of science in the sixteenth century. 
Biology is of later origin, it was born with evolution, and it is 
merely a branch of the all-embracing physiology. Biology does 
not consist of the entire sum of life-phenomena; it is the branch 
of physiology which treats of the mutual relationship of the forms 
of organized matter, especially in view of the theories of adapta- 
tions and of natural selection. 

I wish to confine my remarks as far as possible to vegetable 
biology, and here I shall invite your attention to a very important 
paper by F. Delpino,* who regards biology as the main basis of 
Darwinism, and points out its importance for the theories of 
plant metamorphosis. With reference to the latter, we find that 
Warming will admit only the definition of metamorphosis” 
into the biology. Goebel“ explains the state of affairs very 
logically in these words: Biology regards the parts of the 
plants as if they were not limbs (in morphological sense), but 
organs, or tools,” and thus he mentions one feature of biological 
investigation, namely, the study of correlation. 

If physiology is placed at the head of natural science, and 
biology in its proper place as a branch thereof, we shall be able 
to see more distinctly how to reach the ideal, namely, the com- 
parative physiology of animals and plants, for which so much 
material has been accumulated that we are able to grasp many 
important features of life in general. Ihave repeatedly referred 
to this fact, but it will be admitted that the fundamental defini- 
tions must be logical and not ridiculous. 

How biology, in the teue and limited sense, branches out into the 
other departments of botany, I have shown in the following table. 
We have two features of living things: form and function, and, 


accordingly, the morphology and the physiology. The table shows 


classification, or a comparative syste- 
matic botany, or zodlogy. Biological morphology is 33 


morphology which deals with adaptations of the different forms 


to eertain ends and comparatively regarded. Biological anatomy 
is teaching the structural adaptations in animals and plants from 
a comparative standpoint. 

To apply biological characters and features to the systematic 
part of either zodlogy or botany will tend to make the registration 
of species and forms more valuable to physiology. 

Probably it seems trifling to write quite elaborately about a ques- 
tion of definition. If, however, our fundamental definitions shall 
be not merely adaptations for the extension of private power and 
influence, we must consider them well. This is not only a ques- 
tion of logical consideration, but of scientific principles. 

J. Curistian Bay. 

Miseourt Botanical Garden, April 27. 


1 Bee J. von Sachs, Vorlesungen uber Pflanzenphysiologie,” 1887, p. 3. 

* Fondamenti di Biologia vegetale, I.; Prolegomeni (Revista di Filosofia 
scientifica, Milano., I., 1880, No. 1, pp. 58-90). See Botanisches Centralbiatt, 
vol. IX., 1882, pp. 883 -335. 

Warming, in Meddelelser fra den bot. Forening 1 Kjoebenhavn, I., 192. 

PA biologische Schilderungen, I., 1889, Introduction. 

* See Science, March 24, 1893, p. 162; Bot. Gazette, xvil., 1898, p. 105; Bio- 
logisches Centralbiatt, Ill., 1893, p. 88. 
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Epidermic Forms of Mental or Nervous Diseases or Disorders, 


Ir is very desirable that certain data should be gathered on 
‘*epidermic forms of mental or nervous diseases or disorders,’ 
As an example of what is meant, I would instance The Chil- 
dren’s Crusade,” which occurred in Europe; the persecution of 
certain individuals supposed to be possessed of witches in New 
England, and chorea, or St. Vitus's dance, occurring among 
school children ; panic is another form very common, especially 
at the present day. 

Could any of the readers of Science furnish me with any infor- 
mation of occurrences which have come under their notice or 
which they may have read about? They are certainly very com- 
mon, for one reads of them very often in the daily papers. If 
some of your live“ readers would consider this subject seriously, 
and send so full reports as possible, they would not only be doing 
a personal favor, but would certainly be contributing toward an 
interesting and important collection of scientific facts. 

James Woop, M.D. 
162 St. John’s Place, Brooklyn, N.Y. 


Color of Flowers. 


I HAVE just seen Miss Neal’s question in your issue of March 31, 
1898, as to how to preserve the colors of flowers when pressing 
them. If some of your readers have not already sent a better 
recipe, the following may be found useful. 

Immerse the stem of the fresh plant in a solution of 31 grains 
of alum, 4 of nitre, and 186 of water for a day or two, until the 
liquid is absorbed, then press the plant in the usual way, sift 
some dry sand over the flower, and submit to a gentle heat for 
about twenty hours. 

I have found this process pretty successful. 
Edinburgh, Scotland, April 28. 


A. B 


The Aurora. 


In my contribution to Science, April 7, on the above subject, no 
mention was made (as required by Dr. Veeder in his reply in the 
issue of April 28) of a particular instance of want of coincidence 
between auroral display and solar disturbance at the eastern limb, 
for the following reasons: First, because I have, so far, considered 
each phenomenon as being dissociated, or rather not connected in 
the manner stated; second, because I do not think it possible to 
point out such a want of coincidence with the very liberal limits 
of time evidently comprised in the term eastern limb” by the 
advocates of this theory; and, third, amidst the bewildering 
number of instances, which must occur between even dissociated 
phenomena of such frequent occurrence, even when the limit 
spoken of is of reasonably brief duration, it is possible (most 
probable) that coincidence will be mistaken for cause. That 
this coincidence is not so great as claimed, seemed to me to be 
indicated by the results mentioned as obtained by Greenwich, as 
also by the same conclusion arrived at by Professor Ricco, as 
mentioned by Dr. Veeder; surely this is a fair assumption to make, 
if discussion of the same or similar records give results so widely 
different? 

Personally, I do not wish to take any part in this discussion. 
Dr. Veeder’s theory has constantly appeared in the press and by 
pamphlet without any attempted refutation; believing it to be 
founded on false premises, I have felt called upon to act as censor, 
failing any one else. 

Granted a very large number of coincidences between auroral 
displays and the position of a disturbed area at the eastern limb 
of the sun; if Dr. Veeder will place a limit of, say, twenty-four 
hours for the term eastern limb,” and consider occurrences be- 
yond this as not being coincidences, I believe he will find that 
there are as many auroras (I should be inclined with this limit to 
say, very many more) which occur without this particular solar 
source of energy as with it. Again, allowing any interpretation 
of the term eastern limb,” and, applying the same interpreta- 


tion rigorously throughout, I think it will be found that the pro- 


portion of coincidences will increase from the minimum sun- 
spot period to the maximum, and that this coincidence will vary 
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directly as the number of sun-spots visible. Now, if there were 


an intimate connection between the two classes of phenomena, 
the appearance of an area of great solar disturbance at the eastern 
limb, as is occasionally the case at the time of a minimum, should 

very marked auroral displays, whereas it is quite certain 
that the coincidence is not so marked at these times (where the 
element of ‘‘ chance” is reduced) as at the time of a maximum; 
is this not so? 

Auroras are, or are not, an effect of sun-spots on the sun’s 
eastern limb. I spent fourteen months in Hudson’s Strait, and, 
to my knowledge, during the auroral season from 50 to 75 per 
cent of our clear nights (and clear nights were a peculiarity of 
the latitude in winter) had auroral displays. Assuming two such 
solar areas as required constantly on the sun, and representing 
the term ‘‘eastern limb” by twenty-four hours, we have a vastly 
larger number of auroras unaccounted for than this theory ac- 
counts for. 

Quoting from Dr. Veeder's letter to Science, April 28, he says: 
„When, however, this area was at the eastern limb, from Jan. 
7-11, although it had not yet developed spots, and was the seat of 
brilliant facule only, . . great magnetic storms ” were in 
progress and auroras . . . reported in high latitudes.” 

I never saw, nor do I expect to see, the eastern or western 
limb of the sun when facule are visible to ordinary powers, when 
they were not more distinctly ‘‘ brilliant” there than elsewhere. 
If this condition can be taken as a fulfilment of this theory, it is 
evident that the theory is beyond argument. 

This quotation furnishes the required instance in which an 
aurora appeared in the absence of well-defined solar conditions,” 
for, according to the evidence supplied, ‘‘a great magnetiv'storm” 
was in progress from Jan. 7-11, whereas I feel certain that Dr. 
Veeder cannot claim that an area represented by five days’ solar 
rotation (Jan. 7-11) could possess (in fact, his words show it did 
not possess) well-defined solar conditions of the nature required. 

Sun-spots' have been a special object of study at this observa- 
tory since its institution. It is safe to say that something is 
known of their nature and origin, but that it is as nothing to that 
which remains to be investigated. It is possible to allow fanci- 
ful attributes to this little-known agency, which will account for 
any theory we may be pleased to conceive, but, treated in accord- 
ance with any known dynamical law, there seems to be no way 
of accounting for the peculiar action of this force, which is not 
equally applicable to its position at the western limb. It seems 
evident, from the nature of a sun-spot’s formation, that the force 
employed is exerted in a vertical direction; it would be reasonable 
to expect that the resulting maximum effect should be evident, 
if at all, in the same direction; not horizontally, as this theory re- 
quires. 

Assuming the solar force to be an * electro-magnetic” one, any 
resulting auroral development should bear a fixed relation to the 
line joining the source of energy with the earth’s centre and the 
plane of rotation of the earth. If this is a fact, it is quite evident 
that points widely differing in longitude on the earth’s surface 
will experience similar effects, as the earth’s diurnal motion brings 
them successively under this influence, after a time-interval 
almost infinitely less than that represented by the difference of 
longitude of the two points considered. Noone will surely claim 
that this is even approximately the case. 

Again, cosmical dust and debris is not conclusively present 
in the zodiacal light.“ Even accounting for the origin of the 
zodiacal light in this way, it is observationally evident that the 
rest of interplanetary space is not so filled, for this light is only 
visible as an appendage to the sun, in certain fixed directions; 
elsewhere the absence of the light proves that this dust and 
debris” is not symmetrically disposed aboutthe sun. Admitting, 
for the sake of argument, that interplanetary space was filled with 
this dust and debris, the lapsed ons of planetary existence with 
cue countless orbital revolutions of the planets themselves must 
have swept out, as the masses of the planets must have aggregated 
to themselves, the last vestige of such dust and debris, leaving 
vast intervals without this assumed conducting material. 


1 “Sun-Spots: Their Maximum and Minimum Periods and Zones of Great- 
est Frequency.” Read before the Royal Astronomical Society, April 18, 1882. 
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I should be pleased, and I think it would be a matter of more 
than personal interest, if Dr. Veeder has the time, in what I know 
to be a very busy life (setting the limit I have suggested), if 
he would, from out the fund of information in his possession, see 
how far the element of “chance” enters into this question, not 
admitting too much of the suppositional when sun-spots fail at 
the required period by the substitution of ‘‘facule,” and at the 
same time.show a comparison of coincidences through a semi- 
period, at least, of solar activity. W. A. ASHE. 

The Quebec Observatory, May 6. 
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The Earth's History. An Introduction to Modern Geology. By 
R. D. Roperts. New York, Chas. Scribner’s Sons. 1898. 
Maps and illustrations. 270 p. 12°. $1.50. 


Tats volume is one of a series now being published in England 
by Murrray and in this country by the Scribners, as an outcome 
of the popular University Extension movement. The prospectus 
states that the aim of these manuals is to educate rather than 
inform. In their preparation, details will be avoided except when 
they illustrate the working of general laws and the development 
of general principles; while the historical evolution of both the 
literary and scientific subjects as well = their philosophical sig- 
nificance will be kept in view.” 

The author of the present volume 15 been successful in car - 
rying out this plan, for without being detailed be presents the 
broader aspects of the science in a familiar and pleasing manner. 
In the chapter on the Agents of Destruction,” he refers par- 
ticularly to the Grand Cafion region, where the phenomena of 
denudation are shown on such amagnificent scale. This is fol- 
lowed by chapters on the extent of the destructive operations in 
Nature, and these, in turn, by other chapters on the construction 
of land. The constructive agents are grouped under the three 
heads of deposition, movements of the crust, and addition by ex- 
trusion from the interior. There are interesting accounts of 
shallow-water deposition, of calcareous deposits, such as coral 
reefs, and of-deep-sea deposits. The author does not commit 
himself in regard to the origin of atolls, referring to Darwin’s 
theory of subsidence, but not discussing others that have been 
advanced. An interesting account is given of the formation of 
Monte Nuovo in 1538 and of the destruction of Krakatoa in 1888. 

The last part is devoted to the ‘‘ Evolution of Land Areas,” and 
we have here the application to geological phenomena of the 
principles enunciated in the first parts. Two chapters deal with 
the evolution of the British Islands. Altogether the volume gives 
an excellent exposition of geological phenomena and must serve 
as a useful compend to all who desire a knowledge of the princi- 
ples without having to wade through a mass of details concern- 
ing the subject. For these details other volumes must be con- 
sulted. JoserH F. JAMES. 

Washington, D. C., May 3. 


Public Health Problems. By Joun F. J. Sykes. The Contem- 
porary Science Series. New York, Charles Scribner’s Sons, 
8°. 


THE multiplication of books relating to public health may per- 
haps in itself be encouraging, but the fact that the quality in no 
way keeps pace with the quantity is quite the reverse. The book 
before us covers a wide field - from heredity” to ‘‘dwelling- 
houses — but conveys, whether rightly or wrongly, the impres- 
sion of being in the main the result of a ‘‘cram.” The chapter 
on heredity, for example, opens with this remarkable statement, 
The Darwinian theory of natural selection has given promi- 
nence to two schools of evolutionists, the one attributing evolu- 
tion solely to selection, and the other, whilst not denying the ef- 
fects of selection, valuing — perhaps over-valuing — the effects of 
heredity (p. 8). If the reader be fairly conversant with modern 


biological literature and be in a somewhat cynical mood he will 


at least derive some amusement from the rest of that chapter. 

It is perhaps unfair to single out the chapter on heredity for 
especial criticism since the subject is rather remote from the 
author's main theme. We regret, however, to be obliged to point 
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to the fact that the succeeding chapters are sprinkled with far 
too many misstatements and that the whole book is marred by a 
loose and slovenly style. We do not wish to imply that the 
book does not contain many valuable and interesting facts, but 
the general lack of precision of statement is painfully evident in 
a passage like this: It has been hitherto [sic] held that putre- 
faction was a chemical action only, but recent researches have 
shown that numberless microbes are concerned in the process, 
and without these micro-organisms organic bodies retain their 
form (p. 69). 

Debatable questions are dismissed in a rather summary fashion, 
e. g., There can be no doubt whatever that sewer gas may pro- 
duce sore throat, diarrhoea, and typhoid fever. (p. 65). 
„the germs of disease may be easily carried into the air from 
refuse and feecal accumulations ’’ (p. 75). 

As for the style, Koch demonstrated the presence of cholera 
bacilli in the water of Indian ponds or tanks, probably harboring 
and multiplying in the banks” (p. 76.). However urgent those 
specially familiar with the deteriorating influences at work may 
regard the remedies applicable, yet they can never secure their 
adoption without the consensus of the opinions of others” 

355). 

92 author in a measure, however, disarms criticism by his 
unimpeachable statement in the conclusion (p. 344), Errors of 
omission and of commisgjon may be readily found in all human 
work...” 


Report on the Brown Coal and Lignite of Texas. By E. T. Dum- 
BLE, State Geologist. Austin. 1892. 248p. Plates. 8°. 
Tus volume is one of the numerous ones that have recently 
on the work of the survey. It contains a very full ac- 

count of the origin, formation, and composition of the Brown 
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coal and of its use as fuel. Many details are given of the 
of these deposits in Texas, and comparisons are made between 
these and the European lignites. A strong argument is made 
for the use of the Brown coals in Texas, and the results of the 
investigations made by the author in Europe and in Texas may 
be summed up about as follows: 

Brown coal and lignite of good quality are capable of replacing 
bituminous coal for all household, industrial, and metallurgica} 


No, 5 37 


processes. 

Texas has an abundant supply which is so situated as to permit 
its being mired and delivered for use at a far less cost than 
bituminous coal. 

The raw coal can be used in stoves and grates, under loco. 
motive boilers, in iron smelting, lime burning, etc. It may be 
used for the manufacture of gas for lighting or heating. It can 
be made into artificial fuel by ‘‘ briquetting” with coal-tar, 
pitch, etc., and then used like ordinary coal. Certain varieties, 
if charred, will form a coke with coking coal and coal-tar pitch, 
which can be used for locomotive engines and other similar pur- 
poses. 

These facts are of great importance to a country like Texas, 
where wood is practically absent, and where the ordinary soft 
coals and anthracite are nearly unknown. There seems no 
reason why similar deposits of lignite in other States west of the 
Mississippi River should not be utilized, JOSEPH F. JAMES. 


Manual of Machine Drawing and Design. By D. A. Low and 
A. W. Bevis. London and New York, Longmans, Green & 

Co. 1898. VI. 375 p. 8°. $2.50. 
Tuts excellent work is designed for the use of engineers and 
their apprentices, and for students in technical schools, and is 
admirably adapted to its purpose. It is more a drawing-room 
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Anthropological Society, Washington. 
May 16.— Annual address by the presi- 
dent of the society, Dr. James C. Welling, 


THE WINNIPEG COUNTRY: 
ROUGHING m WITH ECLIPSE PARTY. 


Ripans Tabules: best liver tonic. 
Ripans Tabules cure jaundice. 


an advertise- 


The Last Town Election in Pompeii: An bY ment of which in this issue, Is one of our 
Archwological Study of Roman Municipal A. ROCHESTER FELLOW. — — 
Government based on Pompeian Wall In- (8. H. SCUDDER.) Pract dial ‘side of = onthe 
cripti ons. c 2 0 
’ With thirty-two Illustrations and a Map. — by its ample 8 — —— — — 
Society of Natural History, Boston. 12°, $1.50. — 


“This is a sprightly narrative of personal inci- 


May 17.— Clarence J. Blake, Out of Dark- 
ness into Light; or, The Education of a 
Blind Deaf-Mute. Mr. Anagnos kindly con- 
sented to allow Miss Thayer of the Kinder- 
garten for the Blind, and her pupil, Willie 
Robin, to be present. 


WORLD-ENGLISH. 


Cents. 


HANDBOOK OF 
WORLD-ENGLISH. 


25 Cents, 
Ex ent D 
White, of Cornell University, 
says: I believe thatthe highest interests of is- 


tian civilization and of humanity would be served 
by its adoption.” 

“So set down, our tongue is the best for the world 
to unite upon. Brooklyn Eagle. 

The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear. — Ameri- 
can, Phila. 

“The result is a language which cannot fail to 
meet with acoeptance.“ Boston Traveller. 

„World English deserves the careful consideration 
of all serious scholars. Modern Language Notes. 


Sent, postpaid, on receipt of price. 
N. D. C. HODGES, 
874 Broadway, New York. 


dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding. Boston Transcript. 


“ The picture of our desolate North-western terri- 


tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
Re Dial. 


ROSSIL RESINS, 


This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 


interest also on account of descriptions given 


of the insects found embedded in these long- 
preserved exudations from early vegetation. 


By CLARENCE LOWN and HENRY BOOTH. 
12°. $1. 


THE RADIOMETER, 


By DANIEL S. TROY. 


This contains a discussion of the reasons 
for their action and of the pre- 
sented in Crookes’ tubes. 


Price, postpaid, 50 cents, 


I. D. C. HODGES, 874 Broadway, New Tork. 
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text-book than one for class-room use, such as Unwin’s. It in- 
cludes less mathematical discussion than samples of good design- 
ing, graphically presented. It is full of excellent “‘ dimensioned ” 
illustrations of a great variety of machinery, and especially of 
machine-tools and steam-engines. It gives a large number of 
rules and tables of proportions of parts of machinery taken from 
the standard treatises and from the note-books of skilled designers. 
In many cases the methods of computing sizes and proportions 
are given. The drawings have all been prepared from working 
drawings, and especially with a view to their use for this pur- 

Standard and successful practice is thus laid before the 
young student, or practitioner; and the art of proportioning is 
thus not only acquired, but the novice is. at the same time, made 
familiar with the best designs of his seniors. A combination of 
this work with that of Professor Unwin would seem likely to 
make an ideal course; the one being used in the drawing-room, 
the other in the class-room in conjunction with lectures. For 
the ambitious apprentice, no better plan could be recommended 
than a similar course of private reading and practice. 


The Philosophy of Individuality, or the One and the Many. By 
ANTOINETTE BROWN BLACKWELL New York, G. P. Put- 
nam’s Sons. $8. 

Tus work is a new attempt to solve the problem of the uni- 
verse. It is by no means easy reading, the style being at once 
verbose and obscure, and the same thought is often repeated again 
and again, without ever being made clear. The fundamental 
doctrine of the book is a new theory of matter, namely, that 
matter is not a substance at all, but merely acomplex of motions; 
or, in the author's own words, that ‘‘ matter is literally composed 
of aggregated and coòperati ve modes of motion. Even an atom 
is regarded as nothing but a combination of balanced and corre- 
lated motions: ‘‘Our atom of matter, then, is a unit of motions 
with innate energy enough to achieve vastly more than has yet 
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been required of it by physical evolution.” This view is ex- 
pounded and illustrated through several chapters, and the en- 
deavor is made to show how the theory applies to what we com- 
monly call substances, and to distinguish between these com- 
plexes of motion” and the free motions” of heat, light, 
electricity, and gravitation. The theory is admitted to be nothing 
but a hypothesis, and we fear that it will always remain so. 

Passing now from the realm of matter to that of mind, the 
author presents a theory of mind and consciousness similar to 
that of Herbert Spencer, ttat mind and matter are merely two 
aspects of one underlying reality. It differs, however, quite 
radically from Spencer's view in regarding life and consciousness 
as attributes not of an organized body only, but of each individual 
atom: The rhythmic atom is alive with the high possibilities of 
ever-growing sensibility and actual knowledge. The objection 
that there is no evidence of life or feeling in inorganic matter, 
Mrs. Blackwell endeavors to meet by the theory of potential 
mind” and ‘‘ nascent feeling, phrases which are made to do duty 
The grand difficulty with such 
a theory is to account for personality; for, if every atom is sen- 
tient by itself, it would seem that I must have as many minds as 
there are atoms in my body, and Mrs. Blackwell is by no means 
successful in removing the difficulty. We assume,” she says, 
„that the one commanding ego in each higher organism is ex- 
clusively but one individual unity!” but, notwithstanding her 
exclamation point, there is no warrant in her theory for such an 
assumption 

Such are the fundamental doctrines on which the author seeks 
to found a rational theology and a belief in the immortality of 
the soul, but we find little in her arguments that is convincing or 
satisfactory. The whole theory is hypothetical; and, while we 
recognize the earnest purpose of her book, we cannot think that 
she has added anything important to our knowledge of nature or 
of man. 
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—— y-ninth and Third avenue, N. V. 


ANTED.—A gy man as assistant jn our 


mic: ment. Queen & Co., 
2 
HE unde desires of North 
American — in — for t the — — 
pterylosis. 
sired: Colinus — — montezu 
dewdragapus franklini,| wel hi, 
cupido a Any persons 


having Alcagelte specimens which ‘they are willing 
to loan or who can obtain specimens of any of the 
above are requested to communicate with Hubert 
Lyman Clark, 3022 Fifth Avenue, Pittsburgh, Pa. 


COMPETENT TEACHER of — in college 
or untversity is — 21 engagement. Address 
„Box 86, Rochester, 


(re ony one inform me as to the age to which 


cats have lived? I have one 122 ears old. 
ward D. Webb, 132 W. Eighty-first St., New York. 


W Second-hand. Foster's 
Balfour's Comparative Embryology, Claus & 
ick’s Zoology. Flower's Osteology of Mam- 
Vine’s Physiology of Plants. ease state 
editions and prices asked and address 
Lees Brampton, Ontario, Canada 


ENGIKESS will give instruction 
evenings in and sur- 

veying, mechanics, — mechanical dra 
and general enginee construction. Five years 
experience in field and editorial Mn eer- 
ing journal. References furnished. C. „ 102 

Tribune Building, New York. 


THE ARCHAEOLOGIST. 


An Illustrated Monthly Magazine devoted ex- 

W . 8 American Archaeology and Anthro- 

price, one dollar a year 
copies 


The — Waterico, Ind. 
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camera oF printing press. A. H. Boles, Hudson, | 
7 For sale—A Zentmayer new model U. S. Arm 
Hospital monocular stand. Price $110, will sell for 3 
- al Address H. C. Wells, No. 151 Broadway, New i 
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COMPANY. 
126 MILK S., BOSTON, MASS. 


This Company owns the Bae Patent 
No., 186,787, granted to Alexander Graham 
Bell, January 30th, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms: 

‘*The patent itself is for the mechanical 
structure of an electric telephone to be used 
to produce the electrical action on which the 
first nt rests. The third claim is for the 
use in such instruments of a diaphragm, 
made of a plate of iron or steel, or other ma- 
terial capable of inductive action; the fifth, 
of a permanent magnet constructed as de- 
seribed with a coil upon the end or ends 
nearest the plate; the sixth, of a sounding 
box as described; the seventh, of a speaking 
or hearing tube as described for conveying 
the sounds; and the eighth, of a permanent 
magnet and plate combined. The claim is 
not for these several things in and of them- 
selves, but for an electric telephone in the 
construction of which these things or any of 
them are used.’ 

This Company also owns Letters-Patent 
No. 468,569, 1 tee to — Berliner, No- 
vember 175 1 for a combined Telegraph 
and Tele hone, ‘and controls Letters-Patent 
May for to Thomas A. Edison, 

for a Speaking Telegraph 
‘cover fundamental inventions 
embrace all forms of microphone transmit- 
ters and of carbon telephones. 


BUSINESS OPPORTUNITY. 


There is an opening for a 
young man to open a New 
York office of the American 
Lightning Protection Co., 
operating under my patents. 
But little capital will be re- 
quired. 

N. D. C. HODGES, 

874 BROADWAY, NEW YORK 


ASK US 4 


WE MAKE THEM. 


J. B. COt TS CO. 
6 BEEKMAN ST. SALLE 
NEW YORK CHICACO.|! 
New Stock. 


MINERALS. 


Send for our Winter Bulletin,“ recently issued. 
Minerals, Microscopical Sections, Fine Lap- 
idary Work. 


00. L. ENGLISH & C0., Mineralogists, 
Removed to 64 East 12th Street, New Vork. 


New Store. 


Fact and Theory Papers 


I. THE SUPPRESSION OF CON- 
SUMPTION. By Gopraey W. HaMBLETon, M.D. 
12°. 400. 

Il. THE SOCIETY AND THE “ FAD.” 
By APPLETON MoRGAN, Raq. 12°. 20 cents. 

III. PROTOPLASM AND LIFE By 
C. F. Cox. 12°. 75 cents. 


IV. THE CHEROKEES IN PRE-CO- 
LUMBIAN TIMES. By Crrus THomas. 12°. $1. 


V. THE TORNADO. By H. A. Hazen. 
12°. $1. 


VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JosErH JasTRow. 12°. 500. 


VII. HOUSEHOLD HYGIENE. By 
MARY TAYLOR BISSBLL. 12°. 78 cents. 


N. D. C. HODGES, Publisher, 
874 Broadway, New York. 


THE MODERN MALADY ; or, Suf- 
ferers from ‘ Nerves.’ 


An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 


By CYRIL BENNETT. 
12°, 184 pp., $1.50. 


I. D. C. HODGES, 874 Broadway, N. I. 


POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price go cents 

Sent free by post by 


N. D. C. HODGES, 874 Broadway, N. v. 


“BUSY FOLKS’ 


living rooms. 


naming this paper. 


WHITNEY HOME GYMNASIUM CO., Box D., Rochester, l. I. 


A few minutes’ daily exercise 
on our fascinating 
clears the brain, tones up the 
body, develops weak parts. Our 
cabinet contains chest-weights, 
rowing-weights, lifting-weights, 

clubs and dumb bells, adjust- 
able for old and young. /f 16 
the only complete exercising outfit 
in the world suitable for use in 
All prices. You 
can order on approval. Chest 
. machine separate, $4.50 and up. 
Educated agents wanted. Puysi- 
cau CuLTurE Cuart, with illustrated directions for de- 

veloping every part of the body healthfully, 50 cts. Sent for half price to those 1 


QUERY. 


Can any reader of Sczence cit 
a case of lightning stroke 
which the dissipation of a 
conductor (one-sixteenth of 
inch in diameter, say,) has failed 
to protect between two horizo 
tal planes passing through if 
upper and lower ends respect 
ly? Plenty of cases have beg 
found which show that when t 
conductor is dissipated the buiſ 
ing is not injured to the extent 
explained (for many of these seam 
volumes of Philosophical Tran 
actions at the time when lighu 
ning was attracting the attention) 1 
of the Royal Society), but no 1 
an exception is yet known, all 1 
though this query has been pu 
lished far and wide among eleg 
tricians. 

First inserted June 19, 1891. 
sponse to date. 


— — 


1. D. 4. HODGES, 874 BROADWAY, L 
SCIENCE CLUBBING RATES: 7 


10% DISCOUNT. 


We will allow the above discount to any) 9 
subscriber to Science who will send us a 
order for periodicals exceeding $10, counting a 


each at its full price. 


I. D.C. HODGES, 874 Broadway, X U 
GY MNASIUI1.” 
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